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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a technique for removing catalytic 
elements from a semiconductor film containing silicon, whi I e I eavi ng the 
characteristic features of low-temperature process. 

SOLUTION: An amorphous film 203 containing silicon is formed on a glass 
substrate 201 and crystallized by use of catalytic elements. Subsequently, 
an impurity element which belongs to the group 15 is selectively introduced 
into the thus obtained crystalline silicon film to form gettering regions 
208 and 209 and a non-gettering region 210. Further, the catalytic elements 
in the silicon film are transferred to the gettering regions 208 and 209 by 
heat treatment. Through these gettering steps, there can be obtained a 
crystalline silicon film 211 with the catalytic elements being reduced in 
amount to a .sat i sf actory extent. 
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Abstract (Basic) : JP 10270363 A 

The method involves forming non-crystal semiconductor film (203) 
containing silicon on insulated surface of a glass substrate (201). The 
non-crystal semiconductor film is crystallised by heating process. The 
crystallisation of the non- crystal semiconductor film is enhanced by 
using catalyst element. 

A gettering area (208, 209) is formed adding impurity element 
belonging to group XV. The catalyst element in the silicon film is 
moved to the gettering area by heat processing at a specific 
temperature range. 

ADVANTAGE - Reduces catalyst element even at sufficient low 
concentration by gettering process. Provides semiconductor device with 
superior electrical property and high reliability. Offers easy removal 
of catalyst element by low temperature process. 
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R SrJBfiKi- 5 3B I (O IB c , ■ 

(Dlfii. 
S>. 

*«j*-roft«C7c**a^ttsc*A^-5aff 2 <oxa> . 

WE 31 3 wzHic J; 9 *Stf 

oxa^. 

to^S^fe, 

[!it*S3] !|*qil*S:,'4 2SCi»V^T. BulEM 3 <7) X 

gKisttSAoSMaaiiSoo ~65o tco?as«sffl"ctT*5iT, 

[31*3 5] j6.»«n%W^5StR±!^*4:^tf*a 

*: 5 *: g At 5 35 2 co xa i . 

ADSft^aici 9 #lE#elJf^**<S*.£&fc$tf o» 3 

wxa>. 

- it £ tz. it ft it £ ?9tH- 5 jS 4 co xa k . 
1 5ag!c,Si-o'T.TiGtl7C^?rjl^& f ](C5SAl-o^5iOX 

a>. 



x.& *m&.wa-?vrt>tiz ~ c traits ¥<vftsa 

R2|M» *8!*:J8fi&-r 5 $ l roxa > . 

Bt|fe^a H aK#^f$SiCSt L T^ H 3 aK^f*SI<O^Bl^ 
^a 9 B{t$*5S3<DXa>. 

me* 3 «oxa?»*ixfc&*££tf t -c t 

u — if - jt * 1 14« jt «r SB W^f 5 * 4 w la t . 

B!iSS4roxa{c«t 9 f# sftfcslS^t^^ftiilictt 
LT L 5a^!-.I't5 ; F*C#i7c^'rii^g ; J(C^Ai-oM5 

toxa>. 

aoaMaasc j: 9 idE^^Tc^^^A l ta*t:iiiriE» 
stjcjis^fy^ y >/$*5*6wzai. 

jffiEM 6 ooxmicib-i-j- oAp5ftMS!taMlSS-fi<0^**a 

a-?tt5>ftfc&**-£tf l±, raB a B&#*:*^ 

[!f*JS8] If*Jf5 Sfcli6!ci3^T. fu!£i56GOI 
aiCioi't-SAPSfi^SiioSO ~650 tOiaS^fflT'tf^Tl 

[!i*rSl 1] 2. 5 *ri!46ic^^-C. 9d 

E^* *-a U"^a B B K^«*IBHC (± 7VU -7 i ^ i $ £ * jl 

5 - > i 1" 5 ^#<*»BW f^a*fe 
[!f*Jfl2] IfjRJSl. 2. 5 tfc!i6iCi5V^T. mf 
E*«C5c5»i LT. Ni. Co, Fe, P d . P t . C 

(IS*«13] 1***1. 2. 5 *tl±6iC*it»-C. M 
El 5i£icai-5*&^x:3ti!i. P. N. As. S 

oz> i&m t -to ^**«aro fea^sfe, 
[0001] 
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%-ttj.«a a att¥« / *^«rf m tfzmm h ? ah 

in Film Transistor : TFT) rof^S*ife{CB8-f -5, 
[0 0 0 2] *W»»»C4iV^-C. ^#f*iSSiii 

TFTOtt* fci*. **Jfc f WJill**iX 

iri. 

[0 00 3] 

ifi*. ^7^£S^iC±iCTFT*:Bfi£ 

[0004] t^t-ct^m? ^SfSBiSjpsait. 
Ki-tt^y •>!; •y^ss^ga'C'abS, $<bic:> 

it •> * *r i* Or y * i wo t& % h il * h ft T ^ 5 , 
[0 00 5] -rofcfcK^^-HH^n^s/^EiBHi 

[0 00 6] #3l^#?>ii. #7*gfi±(£$§BH4&* 
S?rS5fc*<0SIi Lt#W7-l 3 0 6 5 2t'i 

[0 0 0 7] r <nS»Ftt*«jE*wfl5ffllcJ: 9 MIS 
*«roJSaflsiUE*50~ioo t: t>9l # Tif 5 c: ta«ni 

'oftti< >5 0 
[0 0 0 8] 

fto, zroaf/i^JHTcsRli^Slf^^iSfi^fiKU 
X*^<JT»;ffimi-5itit>, TFTwSm9H4 J Wi*Htt 

* ft I2T-J- ^ £ # 5 «x 5 . 
[0 0 0 9] TFTroiStta^KiafiFLfcttjBtTC 

5c#*. *7®)fc (TFTi«5f7«!BICj()«»«)€ 
St) 3H§ft & «M 0 £ ffl < WB id % o T i/ > Z b # * fc, 
[0 0 10] S§oT. JSJlfl:ttJi*«5E*«ra^»Cl» 



[0 0 11] L/^L^^o, ±IE^a*^^5^&ictt 

[0 0 12] **Wtt±EfflH.««ra^T«Sixtt)W 
Xh 9 . (Sit^n -tr * <7>#»4 fe4» Lfcs *g*«:£tr 

ft OiSm^miir 5 - c SrRH c: 5. 
[0 0 13] 

**lllt*riSAfl:$-tt** 3 roili, ffilEJR 3 ©lit 

[0014] sfc >$L(D%.w<F>mfiL\-z, ^m^E^ti- 
fc-a5*riffiai{t;o*5S3(oim> t Bifiem3(ozm}c 

J: 9#e>ixi!:a**'^tp**#ilii:#L-c l 5«n*-f 

aid J: 9 «rE'FS««5c*ty|ALt*J*iClttEtt«5£* 

*ry^^ y v/Slt^So WIS;, ^'>^<>tt 

^, sues 5 wxmicib-cts^D^aiisrifesffitoi.s 

[0 0 15] *aW!|£i»*!R4iS H lfl:$*5Xa 

i 1 5!S!C.Si-5^fl3Etl7C^*r^Ai-5Xai«or B 1ld. 

*m *fsicJt ^-jtstji^jt^ffliti-oim 
[0016] ^wwft^W'iaftii. ^**^tf** 

[0 0 1 7] ±E*«5c*iLT!iN i « 

Co ( = /^M ,.Fe (SS) . Pd « 
Pi (5^) , Cu ffl) , Au (&) ;iSftS6*j-v?S) 

[0 0 18] St. ±E*«5E*«r^s'^y >/^5 1 
5 8ljcacL-rJ±. N . P (!)» . As (at 
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*) , Sb (7>f4y) , B i (fcT ^*if'o 

[0 0 19] LTii, 

fflLfc*§\ 600 r«rS^»Daft4ftaicJ:o-C!; vi-y 
^/U/^S^^S^^fll^^'t-, ^9$, Ni 3 P, Ni 
5 P2 , Ni2 P* N i 3 P2 * Ni 2 p 3 * Ni P 
2 , N i P 3 t^^O^^Bik *) Oil 
[0 0 2 0] ElJ:<7)«c, g»*£tr#f&K*«*«^ 

[0 0 2 1 ] ii*. ±E««7C* (&*7C*) tt 

[0022] 

[0 0 2 3] 

¥**ffll2 0 3£JfMU »8E5cSi (gRif- s> 4^) 
2 0 6 ^t#5o 

[0 0 2 4] )|fcjJE7E*^«*4:fi»S*fc^9l* 

(tty^y £1^* h^*^ 2 0 7 -en 

l\ 02 (D) iC*1-«/£P5E#W K-tfV/XS£fT 

^y^) 2 0 8, 2 0 9J3J:t;*yy^ 'J V^* 
«2 l OdsjgisESixSo 
[0 0 2 5] ^Lt, l/v^h^^^ 2 0 7^*lf: 

2 0 8 , 2 0 9^>#lbc-t£5o 
[0 0 2 6] y >/fii£2 1 0<^*r 

- ^ y ?\c «t o TasRftlca L , ttjaE5n3f <7>*£ri s 

[0 0 2 7] 

[0 0 2 8] 02 (A) JC/^-i-J;^^, 



o L±icT«ia> it. mtmmm2 o 2v/7x 

^CVDSJCJ:^ 200nra00i5eiC5£fil-ro o $J£ 
SfcCVD* (ifcl^7X-7CVDfe) i «9 . 
Sl*ffl2 0 3 ?r50ninCOjf ${CJ5S:a+5, ^^ElJlitlO- 
75nm (#4 L < itl5-*45nm) -?*ixif fitv, ' 

[0 0 2 9] *a»S*fflltt^{c:t)S3»4:*tf* 
ffiff MAtfS i x Gei- X (0<X<1) *: 

[0 0 3 0] *ic, ^AS^jRfBl2 0 3<DSgJMt:S:ff 
5, »»4*#tt i »H s F8-l30652#-a«(75|?a«fI] 1 ICS 

[0031] i-r, ^#iam*{c^^Tuv)t?r^#t 

[0 0 3 2 ] ^"/u*r l 0 p p m (tlMS) 

= - * - j: v) v £ftt£mm*:*k S 3?f£ Lt»4 L , It 
B 1K^*BI2 0.3cO^Sictf^t^^'7-/u^^l2 ft 4 

[0 0 3 3 ] H2 (A) iC^^Fj^f#/t^, SffiSOT 
m^t'SOO 1C, 4hrsWjDS»*Q!aSrfif^\ *f B lf^*ffll2 
0 3 *r.wal{t-1-5o ^^^{tXSic J: 9 J| B 9 B ttai® 
2 0 5^#5>ix5o (0 2 (B) 

[0 0 3 4] ftjb\ •(Ojtgfl^iaiCffix.liffiffSr^tf 

[0 0 3 5] ^fc, ±iEAD»fflSttafR , JPiil*5^-C550 
-700 t (if* L < {±550 -650 °C) ^r^T'tT? ^ > 

[0 0 3 6] ±ISAD^S(±^r-^^r^-/u 

[0 0 3 7]fc #5>iXt« H W4^»ffll2 0 5iC#L 
-C u — f — jt w fi8 It * ff t \ waH4 60 3c # S ri fcSB^i* 
ill2 0 6^f#a, *^fi^!t:itK r F^*v^^- 
1f- (i$ft2 4 8 nm) XeCli^ 

(02 (C) ) 
[0 0 3 8] 
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[0039] *fc, (22 (b) tc^-rseB 9 a{k:xa-c*t#?» 
n 2 o 5 f4^fl«j*»tf ^aflWwis*^ 

* h^*^ 2 0 7 0>«»tt£i*»35»*#S>5o 

[004 i] *icp (u» tc*o K-trv/xa*^ 

-t , >^*#ttRFS^*20W , ^Diglffir 5-30keV 

(tt*fticiiiokeV)icK£U ?7tm<n K-x*te ix 

10l3ions/cin2EJL± (»4 L < it 5X10*3^ 5X10^ions 
/cm 2 ) T'tTXtffi^o 
[0 0 4 2] aai-5dSP5E*K-fV^ffiAX 

#b^\> a*tc43^T, *!5M#ibaSDitaEtt 10k 
eV>L, K— Xf:(i 1X10 14 — 5X 10 14 ions/cm 2 >i*5 

[0043] *«w-ettjsaffit#ai2 o 6 *K:a9-r 

»<>i3»ft*fl=Sr«!SL-CP7c* K-try/XMS:ff 
^iWSL^o oXlO^ions/cni 2 ,!:^^ K— 

^IttsgS&g-t*^ 4X 10 2 0atoras/cni3 SC*fjfc-*- 
3, 

[0 0 4 4] ^W^'o^thffllCiiXJf, 112 (B) <£> 
xa^TLfcS#^-CtO^ B B B 't4^Si2 0 6*[£*5l^ 

?iS^^^^28S^*iSffit iX10l9atoras/cra3 g 
*-efc5o SfoT, C^^&^PTC^^R^IcSfS-Ct 
1 X lO^atomsW a»a±JMH*o ± 5 iC K- ^ 
fulfil 

[0 0 4 5 ] ZCOP^mn K-fc'>/{±H2 (D) ^2 
0 8, 2 0 9-?*Slx58W6 (ttT, 

^^yy^2 0 8, 2 0 9l±P5E*£KiiStc1Mf 

[0 0 4 6 ] 2 I Ot^JrioPl* 

y$ x )>fffi&i:*l<£) tt* r-^*? 2 0 7ic£ 

oT»»SixSfc»P5E3*ttK-t*>^$lx4^ 0 fi£o 

[0 0 4 7] ?jtm<n K-t^/II/i^TLfc?), ^ 



An&&s*m\ sy^^ y >/Sifi2 L0(Drt^ic?i 

yy^P>^jB«20fi., 2 0 9IC 

y^ffl*2 L l*r'#5o (H2 (E) ) 
[0 0 4 8] ;oaj, JD^aatia^^lcis^-c^iS 

}ft*tt 500' ? CEA± (ffiL<li 550-650 :'C) 

*&S#IB]tt: 2^FlB]«± (#SL<fl 4-12 

[0049] s-s+os^ jasR&a^asisit? 

[0 0 5 0] #ib\ *^^#'oil ttH 

[0 0 5 1 ] ^±(O^^P^SXavCj:oT, ttVy 
* U >^nMiS2 1 0^^^O-y^;Kt^^^ y 
i$2 0 8, 2 0 9^ (^EP^^fSl^) i«l^tH$iL5 0 

W8!liI<io-c^5:i, $5>{cyy^y>^ 

S*2 0 8, 2 0 9**Hlir{bL*C^5w 

[0052] ^ tr, /^-^y/iaot^^y y 

/^Jgc2 0 8, 2 0 9^5t5:K'+5jM:-7^ 
«S/isffi«SixfcA«^^->'2 1 2/^#bix5o ft 
fe\ H2 (E) i:/Tt»yy^!l>/««2lli:a^ 
t, y^y>«2 0 8, 2 0 9 >»«-t-5J8i2SB 

^-»iCB**-f5wi^SSL^o (H2 (F) ) 
[0 0 5 3] [**MOHlfi*#;cH LT] 

iLtf^-y^/u) trftlfflL-Craa^axa, (DiiiR^ItC 

/ffl«t*?BSi-5xa, ®*D?Riaai-j:o-cft^-y^ y 
xaT'^oo 

[0 0 5 4] ^tC, ®i@dS*«WcO**^aB<J-v?a)5 
rp5E««cJ:5*«5c*oyy^y>/j JcrtfcSXa 

(a) y >/(0fc»<n»nffi&aicio(t5Safa?i* 

(b) y y * y y/cofcftfioiPSi&sicioitaaa^BB 

(c) PTta^ttAxaiciort* K-xa 

(d) P7E3»^ffiAXaici3it5AP5fi«E 

[0 0 5 5 ] **Wi±-tE^7/-^dSffiS{cBafi5Lf 
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[0 0 5 6 ] if K-tV^Ig^, »DiISi±30keV , 
K-** 5Xi0l4ions/cm2-eff^\ &g^£'2 EI^lC 
@SLt*&WaS*fftt%HlMi-5. 03 (A) - 

(F) (c^§ix5¥Ktt, rti J ?nii|fiicm-/u4L, 
400 ,? C, 450 500 550°C, 600' 5 C 318* 

[0057] «y**y y^s*ic»#L 

fco :^L!tFPM (HFcH202*: j e^jt^0. 5:0.5 '<CrM 

f .t^o 

[0 0 5 8] 4*5, *3S»?(i^*rt^£**«w*>* 1 

60X200 ^m^-y (EAT, — >bffii~) 

43„ BUM^T, 4 0 1, 4 0 2ltft^^!i>^ 

-yf±40 it?*£ix3W4i£*fJS^3o 
[0 0 5 9] S3 (A) - (F) (D^Mimmi-^t, 

[0 0 6 0] L^il^?r/7^^i i^/tt^7i^5 
*c^3, 

[0 0 6 1 ] 4<b\ *c-C^5ffl«f**>li*ffiSaS 

[00 6 2] 0 5T?tt 160X200 a m<D/<9-y t 
~ -C'lc20x 100 (^/^->(7)lo' ( :oi 

^S^LT'vK Zl>#fl6t&-?§3* 20X100 
(Ds<9 — 160X200 y m<7V<^ — > £ 9 t>.ft*M 

[0 0 6 3] ' 9 LT^S^fPfffi*^-?*?* 160X20 
0 M m0V«* 9, K-t*V^XSi:iPiga 
E30keV , K — 5X10l4ions/cm 2 T*tT^\ *f V 9 x ) 

£iBi^l5<?^\ IPo^*-C'Jt600 w±t^o:>^ 

[0 0 6 4] IIT*, P5c#iCJ:5yy^!;>/»*f± 



[0 0 6 5 ] 160X200 mCO/^->co^, *ga# 
160 /i mT'^3C0T'C^^ , ^-V^^,C.^^oS^4'C^ 

y * y > ^ffl«£ »y ^ * y > 
ffiS^So BP*>, '>4<>*j 160/imi^?^|coeffl 

4ib\ fthcofta^^-y^ffi*/^-?), ^H«Ci+ 200-25 

[0 0 6 6 ] 4ib\ CCO 160X200 /im>^5^^ 

/£foTFT^?§t*;l^^->^ — 9, r^tt' 
fc * § ^f" ^ C ft =*§ T a/ {£ o T / 

[0 0 6 7] ttz, Sas 5 200 y mEU:>45«4iM 

^S'lrtt'oixSwili, H15CO20X 100 nm<Ds<9 — > 

[0 0 6 8 ] **M#o(i^7^S«W»lfttt* 
#{tL-CSaa»Sco±ll=r600 tic^*!), ^aa#fflf3StfiF 

K-t - V/**it»DiiaE30keV , K-X* 5 
X lO^ions/cra 2 ^!!^ L Ttro /t., 
[0 0 6 9 ] 116 (A) - (F) ^ 
tl^tlJ«iCT^-/U^ t, lB#Pfl. 2B#BB, 4B*Pfl, 8 
8$P B 1 X 2mffl(D^(D^Wtt*X'h5o 4*3, 
fira/${3fe#tt«0§|»>|pl«^^^-^ ( 160X200 /i 

[0 0 7 01 §6 (A) - (F) JC^-T^XoO^g*^ 

y 9 y y^aaica^-s+L'^aita^i-Qo 
[0071] c^iiakic^iTo^-sw^'o^ftftW^a 

t^Oo SO^, CC^IiaaH#Pfl*24B*Pae: Lfc*&«0 

to 

[0072] St, 0 6cosa*>£!c4aaB#si£ffi*f 

SJt > COP^^^H 7 a [1 7 T*l*&SB*PflW«MC 

-C*#5, 4ib\ 7^-r-O/l.tS«^bl0B#Pfl^fflx. 

acOipfflt^OXlOO a m<0'<9 — c oiC^^5$p B T 
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[0 0 7 3] y y/a*<?33Cfl:*s IMS 

tT^&^B^- s^^aflE^ift 7Xt0 18 atoras/cra 3 
ot COtCS* U 8fl$raj&3K*jK] 3Xi0 18 atonis/cra 3 |Ci 
T-fiaSit"C^5C ir^aKSixfc., SS>£. FPM& 

■tf&aiTffi («5 5Xl0l 7 atoras/cra 3 £TF) f-£T*f&$£ 

10 0 7 4] ftib\ c-T-tffcftfc^^aSfi 160 

X200 & m<Ds*# — >(0^'L*ffi3Q v m$ (OlSfifflt: S I M 

$*isi-eo^*-f+ifiiciQtt5sp^«[ (*s»-?ttK»is 

60nmr**5^"C*20--30nni^iSBe*C*<!O i F^fi) *rffl^*C^ 

[0 0 7 5] &±cO$JC, B7<0 160X200 m ra«V«* 
-XO&jg:J;9, K-fc*>^XS*A0iS«ffi3OkeV , K 

-x* 5xio^ions/cm2^tTt\ y y > 

[0 0 7 6] LfrLftfc'b* W&TM<n*^-7v V* 
[0 0 7 7] **M#b(i^7^a«<oiB!!Rtt*i 

[0 0 7 8] C w-CliSOiiajE*30keV iC[l£U K— 
Xjt£ lXl0l 4 ions/cra2, 5X 10l 4 ions/cm2, 2X10 15 
ions/cm2T*SEx.fc*&WaS*t-0^-Cil8 (A) ~ 

(C) ic, ADi£^JI£i0keV SCHSU K-**& IX 
i0^ions/cra2, 5 X lO^ions/cra 2 , 2X lO^ions/cra 2 "? 
£;ifc^<Z>»*fCo^-CI2 8 (D) - (F) '^-fo 

[0 0 7 91 B8 (A) - (C) *J«fctf (D) - (F) 
iCT^i-^IC, lOkeV CO*fr& t30keV<7>if^i> K-X«S 

L^LW5^ Anig«E30keV co 2X10 l5 ions 

lOkeV <o&#'?'t± 5Xl0 l4 ions/cra2r'gJi-?L/-5 5 5S±L4 

<4ofc 0 

[0 0 8 0] ifc* ftcoS^/i<>iofc*f*-C*J!!faLfc 

' atiTfBS -Cffi^ c tir ^ 5 w i ASSIST* # fc» 
[0 0 8 1] i*ria 1C0^97IC;S**% 



[0 0 8 2] S- i iCTSi-HHc, Si*^tt30keV <n&&\Z 
ttP5cJlcO K— Xft*: 5xi0ions/cm 2 i LTiSfc'^ 3 
Xl0 18 atoras/cra 3 (7)^ y >T )\sti>%& L"0*ori\ 
> k2X10 l5 ions/cm 2 CO K— Xft*?ffiflDi"ixtf S I MS 

jftfc. 

[0 0 8 3 ] *BBic{it,oiigpK-x*-e»iiiTi8i 

BB«(C * 5 tSGBBflto* ht>t mm L "C ^ 5. ffiBBBfl^ 

x^b<-y<y^%£vv><nmmm* > 

[0 0 8 4] ^-ClllOkeV <aS£i£W:P7E«CQ 

K-X**:'>£< > t 5Xl0l 4 ions/cra2>^tlifS IM 

s oo^aTKt -e- y y^-as* fE$^# o ~ > 

i-C=iy^a«d5fia$lx5^ffii4^fc5o 

[0 0 8 5] '^^iClOkwV £30keV i^JTo/W^il 

[o o 8 6] a±<0«**g**^ y^^yy^^fc^ 

.00^^^5:600 5 C 30#P B 1T'tT^ iv^^rt'CaWw 
^ a s B te^{^ (F PMfea^L/^S/^^HR) ^t#^rc 
^cO^iLT, ADiflffi30keV T' K-Xl^ 2X10*5 
ions/cm2EJLJti:-*-5. *lMSafliS«JElOkeV t K-Xi 
£ 5X10l 4 ions/cra2y±£-f 5 " i^ift L^w>^5S 

[0 0 8 7] LfrLft&b* 5?BHBBlHi: L-CiOiSflffids 

5o ScoT. aWCiiSPiSaSEiOkeV th'-XM 5X 
10l 4 ions/cra2K±i:-t5Zi:^*t#S 

[0 0 8 8] <c45B(riS^«iC, ADiSaiE/VlOkeV <Di» 
K-Xf^S 5Xl0 14 ions/cra2^±-?feiXii^yy/U 
aS^ttUlTIS^iiL-C^SwiSraigLfc-, L^L* 
AS5>, 3IBRSCxy<r/ua*as»tfiTHica-*-5 K-Xt 

[0 0 8 9] *55W#'o*, TFT5«t;c»*<r 

^x4 M v^^t%itt^-7^/i-;SS ( ixioi8 at 

[0090] >^or\ *«w#?>{ia:«S!iJ*fc t-c y 
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9 (A) i+y ^ !) y^^FJtfti Lt !) y*ffl^t» 
£\ @9 (B) tt*n>Srffl^fcJ#^(7)^«-?S)5 0 
[0 0 9 1 ] K- t 9 >^*ffiiAD3$ajE30keV , 

K-XS 5X10 14 ions/cra 2 i; y** ^ >?<Dlt>h<D 

^(Dim^mt F P MfflfSic i:5IL?^ri§L fco 
[0 0 9 2] y K-fc°>y Lti9 (A) fC^-fl* 
9 y >y^tlT 160X200 M 

;o\ #ny£ K-t'yy Lfc!H9 (B) K^»ft-e 

A O 09 3 .L»±*>« 1^ *«W^i~y .^3* 

3 fl67c*-c-ttfig #$J9! Lfc* 

[0 0 9 4] tt±£^Lfc#389J*55KJ:53l 

yxsicij^r, y** y y^^taftcoiDSRiaattiaa 
[0095] *«w#?)^^*"c*itfaa. , tia^(5irft^ 

■C±BBra«tt700 t (#±L< 12550 -650 t\ ftgft 

[oo9 6] ^mm^t^^t^^t^o^ 

-7V h«r#*^5d:, ±HI±24B*H! (#*L<tt 4- 

[0097] sfc, 600 r 8mm<nM&Mm*wi&b l 

SEilOkeV il, K— X*£ 5X 10^atoras/cra 3 E*_L 
> 1 5 w > v y /u»* t 5 5 

[0 0 9 8] -y^a** lX10 18 atoras/cra 3 

WT{C+5<Z)tH-#?fe*Ui* K-X*K iX10 13 ions 
/cm 2 W± (#*L<tt 5X10l3atons/cra3 - 5Xl0 14 at 
oms/cra 3 ) "C+^i^ffle-h/Oo 

[0099] C3iiis« 2 ] *gasw-ci43E»« 1 i »4 

BB5F7-i30652#^«iE«fiO3liSfti 2 r#.-%Mi"5 <b & 

[0 L 0 0] HI 0 (A) iCJS^-C, 3 0 1 li# 

7*S«"C£>9, ^00±ICT^3 0 2, 18iJl50nma>Us 

a*E*B?3 0 3 <rMtQo it. Z'n±.'iZBM\:mm 



Sftl ; o-7H>to) *r il 3R ft '< c i$ j) 0 -f 5 fc ft co ffl □ 
Si5 3 0 5 riSitSo 

[0101] c^ffi-r-iissiia^icio^ruvft*: 
#Aff&Xffi3 0 3fiOB£ii5fiicaitHSac*<o 

^/u^iooppm (a*«») -c^^Lt-'yy/uss&ttiS 

t'>3- HSiCj: >9a*L, ^aaKlM3 0 3 

co«ffiicts?»i/^-yy^*Ji3 o 6rMto 0 . (0 

1 0 (A) ) 

[0102] ii io (a) \z^-t^m^t\%tzb . 

3 0 3 r^I^S, #a a B«^S!S3 0 3 cO^^ttt, > 
n y -ir ;U % MSaTO L fc ffi&fi ^oil > ? ij fj; ^ (£] ( fg^J 
f^l) iCiitT-too (010(B)) 
[0 10 3] C<7>e B %{txm{CSSxiitf**fc(4 

[0 10 4] *fc, rcoa#, ^ftikScoeiii, CD-.^y 

os (&&&mmm) , ®*^*^a!J4^ofca«3 

^\ *|*WlC^S>-t-5^(iglfi!tfiffltt'3 0 8<DZtX*h 
[0 10 5] ffbilfcSH^S^^Rt^L-C 

(±*:H!caatt^acS$lx/fcSa^Sfffl!3 I0t4 
(1] 10 (C) ) 

[0 10 6] U-^-Ttco.BS.tt/^^T Lfc-o, l/^ h 

7^3ii ^Mit, p (y >) K-e>y 
ii^1t9o K-t^y-^it^iSM i i-Sto-c 
^ss^as^-t-Ti^^^,, st, scoy^^y>y 
^fcftwiDSRffla^*^*^* Lr*^s - 

LV\, (0 10 (D) ) 

[0 10 7] *3IJSM-?I4::0> K-if>yxm*RF* 
^f20W , ^Difi^JElOkeV , K— Xf:5X I0 i4 ions/cm 3 -e 

no, -^P7c^coK-^>yxm;cj:9yv^y vy 
a«3i2, 3 1 sioi^ay^^y >y»*3 1 4s« 

[0 10 8] PtcSIco K-f>/lS/Wufc5>, u 
y7^7X^3 1 1 5rr*^L-CSD^a5r?T'v\ Sy-y 

^ y >yatfi3 i 4 nfiM'tzmvf-t o ~ y y^r, y^ 

^!)>^a«3 12, 3 1 3co*;c (^fpcO^f^liC) ^ 
id^itOo w 5 Lf^-yy/^aSfiOfSSSixfcftyy^ 
^/ga3l5/lMl'onV-liO (E) ) 

[0 10 9] z<n&f % nn^mifMM&l l iciitot^i 
■f-^aSSt^lxifS^, fcfc : ^., 9ui£co9ttc^7xS 
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^f 3 ^ 10-270363 



[0110] tit, /^--y/icjiory^^ y > 

^-a*-3- 1 2 , 3 1 3 <rf&£^£ C i T?+»tC= y-jr/u 

y^!)>/a«3i2, 3 1 3 i»«-r5«a«t>- 

j*icl»*-f o:>« U\ (Bio (F) ) 

[0111] *&&m<nie&it*&im*izi*&* mi 

0(B) iC^-r^ s B 0 ^XS^{g(Ct#^ixo^ftffligc3 

0 8(1 ft&<D~?fr/^fegttf\K&~v*&*:&MLfc 

[0112] SP*>, 'MMW l ic^ LfcJsfirffc^SJ: 9 

9, ^SS#f B T?r®< L^^ra^^, 7crir*Wft^- 

[0 113] C3?li«3] *S?««-Ct±N^-lr*^aT 

MO S SBtfESH-S Xfiffjicoi *TftW-t-5« 
loii4liaii (a) scia^r, l l f±#7*2 

ffi, 12i4Tm 1 3(lNf--^^/uSTFT^rStt 
13, 14ttWx.tfi2 2 (F) (Oft«/^->2 12-e 
[0 1 15] y^X-rCVDfeSfcttWESiCV 

&l»JK 1 5 SrJgjS-f 5« (H 1 1 (A) ) 

[0116] r/u? =.">A*±fe^t-r z&mm 

S!3p7-l35318*a«E*wa»S:Mffl^*5. H£«£* 
<aftW*#IJBi-5 c i *C*#5LIT*^|»«»YkBI 16, l 
7 , fltftftlftSlfefcR 18, 1 9 , ¥4 h^®2 0 , 2 

1 #7fM£iXQo 

[0117] y>< h®12 o, 2 l , #?L»R<& 

»«HMkJBI16, 1 7 t LXY4 hi&SJSt 1 5 

^x 7 fy/L, y^h$6^K2 2, 2 3*Jf5)Si-5 0 
^Lt^i, £*L«fcWSM»fcflll 6, 17t«i 
Too ":5 h £8*812 2, 2 3^»^attlL 

5, (Hi 1 (B) ) 
[0 118] NSfctt^+S*!**^ 

^-C2lsliC5J'*j , "CaSADi-5o *H3fi0»!"Cli, i1* HUB 

[0 119] ^C0B#, JDi£ajE/^ia^co-e^*B»-<*> 

19% (^SS^aStt 1X1018— lX10 19 atoras/cra 3 8 
[0 12 0] oof-* 2iaafiO^F*E*aSSPS:fi»niSaiE 



SfiMS 500 Q EAT (4fiL<(± 300QEJLT) i^o«iC 
[0 12 1] J^i^III'rSt, Nf-**/uSTFT*> 

y-^Si«24, K^>r>*tt2 5, fia«^SE*Di« 

26, ^^/WrMIS$c2 7^7rM$TLo 0 
*iS"?liPf-r*^STFT<a iSffll t> N f - * * /t-S T 
FT^7Si4Jii:l5]i:*l||i)io-C^5, (Ell 1 

(C) ) 

[0 12 2] Nff*/l/®TFT*SSo*:i/^ 
h^^^2 8*R(t, PStf+4t5*»ft>r 

Dnzfto* ^^ist)«r^coT*E«5asioxai(Ri«{c2 

)E$ix5^5^fc5<OT*Hui£^N^^*/USTFT^r 
SiS t2-3fSaS(7)^ffia>r^>*:;$ADL4< Til 

[0 12 3] ZcomzLX, Pf^^STFT^j:- 
*|gi!£2 9, KU>r>ai«3 0. Sa«T*iE*ffl«3 

i, ^^*/ujKfiea*3 2^*$ti5o (hi 1-; 

(D) ) 

[0 12 4] «±^*(CL-CJ§tt;S^p£Lfc?j, 7r 

/uid j; 9 t$$^ *><nis&.k#iLZM *y : mm<om 

[0 12 5] JiffljgJftt93 3r 500nra^)5c iCjg 

[0 12 6] -^LT, =*y? ? F^rJrMLty- 
^E^3 4, 3 5, KU-Y >&M3 6*&f$.^X®l 1 

(E) 5C*-f*l«S:»5 0 *Sfcic % **«ffl«*-C!Rtt 
St t?v ^±(*^7tc^fk LTCMOS ®SS^^ /f5 gi-5o 

[0 12 7] *HJifiW-v?^-fCMOS[HlKitY 

"CN ANDES, NOREIBcO^a^aaisIB'IrBfig: 

[0 12 8] Sfc, a±<0««CLTBfitLA:TFTtt^ 
t^/«a«2 7, 3 2^^(DW)%5<om£mz~-y J r 

ttcoSSi^T F T, CMOS EIB, *?)ic;t^**ls]B* 

[0 12 9] ftic, **M*1H|fflLfcTFTfiO**»tt 

(T F T^tt<> -t Wiho) it L^^TF 

te>fitstttcyY hue (v g ) , .jatttc Kuw>aat 



(Id) OttfriotT'n y Y 1^/77^1!), Id-V 
g *tt (Id-Vg t bty-stiz, 

[0 I 3 0] Hi 2 (A) , (B) liifVokN^-r* 
*lTFTWTFT»ttf?,9,- Hi 2 (A) it? y 9 
D ^^Jaa*ri6LtTFT v Hi 2 (B) li^V^yv 
^S«rlt$*lr'TF-T©a«»tt-?i!>5i Hi 
2 (A) . (B) !ii'^^#jft.-tc0 3 OflScOTFTiCO 

[0 l 3 1] Hi 2 (A) . (B) 

cJ*l-'W>|E (vd) ?14ViLt^«r-^ 
T'Ao, Sfc, fth^-^ K ^IsEE^ 1 V t Ltz.^ra<n 
t- 9 y-f hl;jB+-20V~20V WggfflT- 

[°132]^f, 112 (Aj-Ko^TRW-fS.-ig 
1 2 (A) (-^i"SI^Nf--v^/ug/T F Tco^g-, 
OV-OVcOggffl-CT F 7V*7im\Z&*>bK 2=P<0*y 
*8S8 1 (Vd = 14V , 8 2 (Vd=lV<0*§-£) # 

S;IJ $ it 5. - $ JtttJ^/J^ £ i >I5 if & i \ 

[0 13 3] St. $V MJE^OViciL^Si 
Ku-f >m^f.iSiCli^5o ;jl!+TFT*'t>t 
S8lC9I l 9»^5C>*.f*LTAJ<9, -coa#co Id-Vg ft 
»<&SM:#«L*ft-(?* 5 !2 if S ^ * Y y t> > /ffift £ * L 

[0 13 4] LT. y-f hU±/^0V~20V COSSfflfW: 
T FT/15 ISijtt&iZ&Zlzto, ^>Sffi8 3 (Vd = 14V 
(Oif-a-) , 8 4 (Vd = lVC0^g-) ^i)f^-5, 
of 8 3. 8 4li&-MJ£^fdLT&if-£<7Mi*rTH% 

[0135] cfc!c, mi 2 (b) ios^x h®mc*y 

m^8 5 (Vd=14V . 8 6 (Vd=lVro^g-) 

iO^>SgS8 7 (Vd = 14V <n*$&) , 8 8 (Vd=lVOT 

, mmmbMzmi 2 (a) wa-^mstejifc.sjft-ea, 

[0 13 6] BP*,, Hi 2 (A) 1. 8 

2ct»!cit«ttaio/*!»ttS:^LrV'5-*. HI 1 2 
(B) ■CI*^JC^-73iig8 5W/v7*«Ll^(0£ 

[0 13 7] *3§9!# ; o<7)*D.fi,Jc:J:ili;£. TFTWgft 

<0'J -9 ^ri^trrSffilT' 

[0138]. 11 12 (B) fC^i-TFTW^m^ttllf 

*3KW«rfi|ffl LTiMlfroWSi^T-.^ y > 
Hi 2 (A) iC/T%-t*»c^-7«j«wjf5,o 
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# # 9! f, 3 Mcg&jt S ti T ir > 5 " > asfj o, 
[0 13 9] ll2fliNft^/ulTFT!;o 

[0 14 0] Hi 2 (A) iUO'Hl 2 (B) 

IC-p L t««W±Srftfilft (A) . 

(B) ic^-f, 4>iJ, 1L3 ( A) !; ( Tt/ ?7W 7 
*St«0>. Hi 3 (B) SC;Fi-/7 7tt*f y r^ff 
«)iEj«a*^*%«L-C*i9 5 4 

[0 14 1] ;n«4/77(+TFT!««)/<7y + * 

IflH-SiT-WaiT-^S, e*J;iif. Hi 3 (A) *rMo' 

i . y y * y >y*> 9 wwsjifciro^ufcjttjsjj^ 
[0 1 4 2] sro, T'-^wsrai^i-i, * wa J s 

<f'<5 3"Wc* < . iE.^-lT/ii^fi-fixT^S-lE^ 
*** • : 

(01431^0^ 113 (A) -Cay*? 
9«)S^!c,H:jEa7>*Jce5dS. y y 9 'J >9'%L<0& 
&'<zit]E&ftmcfct>t£^z hams, SPo, Vy9<J 
's7%L(n%r&, 54 0iOTFT«ro. 1-380% (4 
3 0H&K) ttl0pAa«O*!ciR4 5a5. 9 9 05«bi 1 
OflSWTFTfi 1-2 tfrfe^^.-fctCi/jto-CL*? " 

[0144] rw«/fsg*ii, i^OTttfcafifcj:9iB 

A\ yv9V>7>im\ci:^X&.mZiiiz.zb*:&mz 
[0 14 5] St. Hi 3 (B) iO^=-f y^^fifro 

*T-^ fUf-f (Bco*7c(i (i^i'^bb^i-^s, Vy9 
y > L<o**. f y y ^ iI<7)/Jn a f T 

[0 14 6] CW^ii. yy? y LWif^\ TF 
[0 14 7] rw^ico^T. *3SW#=bK3i:©«lc 

Wfrl&fcfctf , =■ f y y ^ KwffiVlcsfc Lt^5, 
[0148] 1 ;c^Lrcim<75if^, gH6<j(c- 
yy/KO^ftffl?frfi|ffl Ltl'ofcK), raeH*S^co 



(11) 



^^10-270363 



[0 14 9] ^:t'*I«f ^, §¥fflfc*#=X-Mi 
it^o. mz-'<i, ±i£?)*!ic->y 1M KftLfc*«"C 

[0 15 0] ffiot, (113 (B) iCTr-f 

[0 15 1] Sfc, #$89J#'oi;!:0 1 1 (E) iOivtC 
MOS0K (^y^-^IsIK) fc^ftSKJUKSfcU 

^aii 4 }cis^^as^*/^'ot)W?> Platte, « 

^flffi 0 - 1 6 V T*$£lClf]f£ L , 100NHzi£l *»flsJHSe 

[0 15 2] a±^SB*/^5), *#S«STFT#tt^ 
3H*@!SW«H4*cSt LTfa fa fc b $ 4^ r t & 

[0153] Ckttffl 4 ] *£«0«^tt3MS«» 3 i ft jl 
4 5 TFT*: frU-f 5 »^co 8»J tco ^ -caWi- 

[0154] 015 (A) iCjb'^T, 4 1 
fi, 4 2(iT±Bfl!, 4 3liMtt»»"?45^h* 

IS, 4 4fiy^hl6^0, 4 5 (t^R^MI, 4 6tt 

5o (E15 (A) ) 

[0 15 5] 4*5, i}C7r^^7^-/W:J:ot 5 
00-700 Xtm&fc-Qfyt y y^XS^^f^il5^'C\ 

[0 15 6] JfciC, fefi^fc»^<raJ»«!:aS:'ff^\ *s 

MSSX-fi^V, (015 (B) ) 
I0 15 71&JC, i^v-^ h-e^^ 4 8«rKttT=y^ 
y >/i-5fc»^5E* (*SKSWt>y vSrW 
£^Q-f5 0 w^XfiJ^y^yv/aflU 

(Hi 5 (C) ) 

[0108] y >^fc»w*Piia«ia4:tT 

t\ 8yy^!)y/a«5irtw-y^y^!/> 

Z 9 LT=y^/U«aEWfi»$*XtiSatt**fll 



y^y>^ffl«) 5 2/i/M#btlOo (Hi 5 (D) ) 
[0 15 9] iifcic, y y/XfitCioTS^ftfc 

£JgJ*-f5* -r L"C, gft!5 3 J:£2{E:g«JH*:'<* 
--y/LTJrM5n5f + h (5 fctti 

■yfy/hy^-iWiX^) 5 4*r»tt5, (015 
(E) ) 

[0160] 015 (E) ^ffi^ibixfco, 

-^«tt5 5ioJ:WKu^ vffliSES 6 i%Jg)52i-5 0 $ 
*biw, y-*3Bi»5 7, K u>T>ESI 5 8 ZBrfOroo 
t Lt 4 *a{C±*W*»ft*fTo-C0-l 5 (F) ^ 
•fig* * #ST FT^StOo 
[0161] C 5 ] 3 Ti*^ L fc «ic, * 

[0 16 2] f£*, ^^SStcO^^y^xt^i LT^ 

aatt^s»uta»^^>r nfitiowattiii: 

Eg U *KtticHft(Z)T F T * a JUKE*] L fc»*« 
[0163] ^cOfcS\ ^tl^lOCOTFTT^^IiTTC 

#g&fl£^ L t fa l&L<n t F T ^iE&ici(jft^tf 

Cf ^ 60 #3b*f ± S * 5 tt\ TFT # *S{fc;-f 5 i: ^ ^ x 
[0 16 4] >:o^\ ffifla*3SKcC)BfltS^«*i: 

[0165] 6toT, Bc3K^^/u^y^ M»iST*ttSBP 

[0 16 6] L^L^o, *«W^TFTJi*»fC^ 
TFT-C*t+»(C?Sffii-5CtdS-C#5, *J», ^/u^ 

[0 16 7] afo-C, **HS:«fflt5;i-?TFTf 

tt/-iq#bixoo z<r>z^'^ h y ?*0BcoBBn 

[0168] C^ffl^i 6 1 *3aS«-?!i*«M*affl L 
fcT FTr^^t^^S^Mto^W^!^ 
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?*S<0ELS*»I1* ECS*SIf(cffl^5:>t 

[0169] , §16 {C^i-C0(tr > -r ^ T't h y ^ ^ 

-dj^^n v* ^ ? EiK^Wfig-rs fflttici^C MO S ESS 
Hlt^ h y ^^lalK^Bdc-f 5ffligtJc;iii*TFT 

[0 17 0] ftib\ X»CT3-C*CMOSEIHcO*S (T 

[0 17 1] *~f\ 3M6OT3;ciSLfcCMOSIsiKtf)f^ 
filSidSeo-C, Hi 6C0£!fl!l(7)CMOSIsIK*r^j5£i- 
5 0 C<r9t, iBSfTF.T^IfaaCMOSlHiSSrBjsei- 
STFTiS^WfcaiRl-Sia-C'feS, fcSii, 

[0 17 2] CMOSE]!l<0±{c;^aitW)IBai^45 

*flB«fe.WBI6 i/45tt(t5)ix, ^o±:c;ty7 yw**? 

CMOS[§IK<0±#tcK#5«Wtc 
[0 17 3] /77^^6 2±{C!SP¥^illBif6aBBI 

SKrMtQ, r^f^v h y ^^iSiiiTFT 
/1sE«*Jxfcffl<&Sffi*flW% 

[0174]Sfc, 6 6 6 7l43W*«fl| 

[oi7 5] ifc, t^t^7V h y 

■cO^aSrBIl 7 iCjSB^tL-C^-t-, Hi 7iCA5^T, 
7 1li#5*£«, 7 2(4TJfiai, 7 3 JiHSt-*' h y ^ 
*@SS, 7 4!iy-^ KW^-SSS, 7 5ii^VhK 
7W^-E1K, 7 6ttnv-y^!s]S"?4>5o 
[0 17 6] av-^B87 6 f+£J8ft;cf+T F T T'tS 

[0 17 7] mmwi) **9J£affl 



[0178] Hi 8 (A) li^/V/i/3>fcTa — ^-Cfe 
9, **2 0 0 1, 7^2 0 0 2, SS^2 0 0 
3, ^Y^f2 0 0 4, S^g»2 0 0 5 T*f$/££ 

So 

[0 1 7 9] H 1 8 (B) Ff^/U 
Y r*S>"9 , **2 1 0 1 , S^i£il2 10 2, /<y Kffl 
2 103T'S^$rio o **W!iS^B2 L 0 2IC3 

[0 18 0] 018 (C) ll^-tCt'-v 3 >v7x * 

**2 2 0 1, 8^£H2 2 0 2, »fM>f 
7^2 2 0 3, 7yft2 2 0 4-;«$tlQ o #3891 
l±S*gft2 2 0 2lca^-t-oC >^^#-5o 
"[0 1 8 1] Hi 8 "(D) 9, **2 3 

0 1 , ^ffi^a 2 3 0 2, I^A^S2 3 0 3, 
SI2 3 0 4, 2 3 0 5, 7>7^2?1) 

[0 1 8 2] Hi 8 (E) {itrr'^> 7T*&9, *i* 
2 4 0 1, 2 4 0 2, #^AASR 2 4 0 3, » 

(^^•^2 40 4, /<yfy-2 4 0 5, SftSiS 2 4 
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